Phosphospecific antibodies reveal temporal regulation of platelet-derived growth factor beta receptor signaling.
The platelet-derived growth factor beta receptor (betaPDGFR) is a receptor tyrosine kinase involved in multiple aspects of cell growth and differentiation. Upon activation, betaPDGFR is phosphorylated at up to nine different tyrosine residues. Phosphorylation of the receptor results in at least two different outcomes: recruitment of signaling molecules and activation of intrinsic receptor kinase activity. In order to evaluate the phosphorylation state of the receptor, phosphospecific antibodies were generated against peptides encompassing betaPDGFR phospho-Y751, phospho-Y771, or phospho-Y857. When phosphorylated, these sites enable the receptor to recruit signaling molecules PI3K or RasGAP, or enhance the receptor's kinase activity, respectively. We found that receptors phosphorylated at Y751, Y771, and Y857 display distinct temporal and spatial distribution by immunofluorescence. Subsequent biochemical studies revealed that receptor function corresponding to each of the phosphorylated sites was regulated as a function of time. Within the first 10 min, PDGF enhanced the receptor's kinase activity and initiated recruitment of PI3K and RasGAP. After prolonged exposure to PDGF, PI3K binding persisted to approximately 85% of the amount bound at 10 min, whereas binding of RasGAP and the exogenous kinase activity of the receptor diminished to less than 15% of the levels displayed at 10 min. We conclude that the phosphorylation state of the receptor, as well as its signaling capacity, is dynamic and changes as cells are continuously exposed to PDGF.